It has been reported that there is an association between Perthes' disease and poverty. We examined the demographic data of a group of 240 children (263 hips) who presented with Perthes' disease in Greater Glasgow, where the mean deprivation scores are substantially greater than in the rest of Scotland, to see if this association applied and whether other clues to the aetiology of Perthes' disease could be found. There were 197 boys and 43 girls; 39 (16.25%) had a family history of Perthes' disease. Bone age in this series was heavily skewed towards the lower percentiles. The mean number of siblings was 1.9, with 31 (12.9%) being an only child. Maternal age at the birth of the first child showed no preponderance of older mothers. Maternal smoking during and after pregnancy was noted in 132 (55%), which compared with the 52% reported in the population of Greater Glasgow in general. Of the children in our series, 60 (25%) were in social class IV and V. However, this applies to more than half of the population of Greater Glasgow. There was no significant evidence of a preponderance of Perthes' disease in the most deprived groups. The aetiology of Perthes' disease is likely to be multifactorial and may include a genetic or deprivation influence resulting in delayed bone age.
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The pathology of Perthes' disease is believed to be a form of avascular necrosis of the capital epiphysis, but we do not know why certain children develop the condition. The incidence of Perthes' disease varies widely. It is common in Caucasians and rare in coloured children. [1] [2] [3] Various authors have examined the demographic differences between children who develop Perthes' disease and those who do not. Factors such as minor congenital abnormalities and skeletal anomalies such as delayed bone age and disproportion between tibial and femoral growth have been described. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Genetic factors have also been examined, [17] [18] [19] [20] [21] [22] but no significant genetic component has been found. Deprivation has also been implicated, but the only report to date 23 to refute this view comes from an area with a very low incidence of Perthes' disease.
We have examined the demographic data for a group of children presenting with Perthes' disease in Greater Glasgow, where the mean deprivation scores are substantially greater than in the rest of Scotland. [24] [25] [26] [27] We have compared our results with those of other reports to determine if any further clues to the aetiology of Perthes' disease can be found.
Patients and Methods
The Royal Hospital for Sick Children serves children in the Greater Glasgow area. Between 1988 and 2004 data for every child presenting with Perthes' disease to the senior author (DAS) were collected. In each case, the diagnosis had been made on the basis of the clinical history, examination and recognised radiological changes. We analysed the data for annual incidence, age of onset, gender, laterality, family history and parental occupation. We noted the severity and phase of the disease at presentation. Other factors examined were associated diseases, birth weight, the number of siblings, bone age, height and weight at presentation and the maternal age and smoking status when the first child was born. We excluded patients with skeletal dysplasia and those outside the Glasgow post codes.
We examined the relationship between Perthes' disease and poverty by comparing the occupation of affected patients' parents with the general population of Greater Glasgow.
The patients were also graded according to their deprivation category (Depcat) 24 ,27 which ranges from Depcat 1, which is the most affluent post-code sector to Depcat 7, which is the most deprived area. We compared the Depcat scores of our patients with those of the population of Greater Glasgow Health board. Statistical analysis. The Wilcoxon signed-rank test was used to assess numerical data and p values < 0.05 were considered to be significant.
Results
Information was available for 250 patients but complete data only for 240 (263 hips). There were 197 boys and 43 girls. There were 105 right-sided, 112 left-sided and 23 bilateral cases. The age at diagnosis is shown in Figure 1 .
The mean number of patients with Perthes' disease presenting each year was 15.1 (11 to 23). There was a family history in 39 (16.25%) of the children with Perthes' disease, in 24 (10%) in first-degree relatives and in 15 (6.25%) in second-degree relatives.
Most presented in the sclerosis phase with much smaller numbers in the other phases. The severity of the disease was graded using the Catterall classification; 28 184 hips (70%) were in Catterall grades 3 or 4 which tend to be associated with a poorer outcome.
The mean number of siblings was 1.9 (1 to 5), with 31 (12.9%) patients being an only child. There was no evidence that the children with Perthes' disease were the least well-developed of the children in the family.
Maternal age at the birth of the first child is shown in Figure 2 . There was no preponderance of older mothers. Maternal smoking during and after pregnancy was noted in 132 (55%), which compared with 52% reported in the general population. Maternal age at birth of the first child. The incidence of associated congenital anomalies or other conditions was low, at 5.8% (14 of 240) ( Table I) . Figure 3 shows the distribution of children according to social class based on parental occupation. 27 Only 60 (25%) children in our series were in social class IV and V, although this accounts for more than half of the population of the Greater Glasgow Health Board. 27 The Depcat scores for the Greater Glasgow Health Board compared with those for our patients with Perthes' disease are shown in Figure 4 . There was no significant evidence of a preponderance of Perthes' disease in the most deprived groups.
Bone age in our series was heavily skewed towards the lower percentiles (Fig. 5) . The height, weight and birth weight of the patients with Perthes' disease are shown in Figures 6 to 8 . Birth weight showed a definite shift to the left, height a weaker shift to the left while weight followed a normal distribution. The distribution of bone age by percentile. The distribution of height by percentile. Fig. 7 The distribution of weight by percentile. Fig. 8 The distribution by birth weight.
Discussion
Our series showed that the patients with Perthes' disease tended to have a low birth weight, which is similar to the findings of Lappin et al. 30 Our patients also had reduced bone age, slightly reduced height, but normal weight at the time of diagnosis. In contrast to previous studies 31, 32 we have not shown an increased incidence in children from poor families in a large series from an area with a moderate incidence of Perthes' disease.
Our findings confirm those of Harper et al 20 who showed no strong genetic basis for Perthes' disease although a family history of 16.25% in our series was higher than would be expected if there was no genetic effect at all. A multifactorial basis appears to be likely and could be one explanation for the wide variation in incidence seen around the world. In common with most series the majority of our patients were male, and presented between the ages of four and seven years.
1-3,7-11 Unlike Burwell 4 we did not find any clear association between minor congenital abnormalities or other diseases and Perthes' disease.
Previous studies 31, 32 of socio-economic variables have shown that the disease is related to indicators of material deprivation. Hall et al 31 showed that children in Liverpool with Perthes' disease had a low level of manganese in the blood and suggested a possible dietary link. It has been postulated that poverty, possibly acting through malnutrition, may explain the delayed bone age and diminished height of children with Perthes' disease. However, in our series this would seem to be excluded by the identical profile of parental occupations between the patients with Perthes' disease and the general population. Also the affected children were of average weight which would not suggest malnutrition.
In the United Kingdom there is a strong social-class bias in the prevalence of smoking, which is more than twice as common among unskilled manual workers than in professional socio-economic groups. 33 Socio-economic status therefore can be related to maternal smoking. 34 However, older maternal age, smoking and the 'disadvantaged sibling' do not seem to apply to our cohort. The risk of passive smoking in the context of Perthes' disease is obscure. In the absence of any clear data on the exposure to passive smoking, any link to Perthes' disease is speculative.
Our findings suggest that some factors other than poverty may be involved. It seems quite clear that the aetiology of Perthes' disease is multifactorial. We believe that at least three separate components act together, although probably in varying degrees. The first is possibly a genetic influence, but poverty may have the same effect. This factor manifests itself as a delayed bone age. In the presence of a normal weight profile, this will expose the femoral head to greater loads. However, on its own this is not enough, since many children with delayed bone age and normal body-weight do not develop Perthes' disease.
A second factor is that many children with Perthes' disease seem to be hyperactive. We have not been able to quantify this but it is a constant theme reiterated by parents and observed in our clinics that many of these children are more active than average.
The third trend is that many of these children appear to have a high pain threshold. Again parents frequently say that the child is not one to cry after falling over. They just get up and carry on. 'Growing pains' or overuse pain are almost universal in children and are probably the method by which the skeleton protects itself from overuse. Various authors have suggested that repetitive trauma may be an aetiological factor in Perthes' disease. [1] [2] [3] 28 This could explain sequential or progressive infarction of the capital femoral epiphysis. In a child who has slightly weaker bones and is extremely active but does not know when to stop, these factors may combine to produce Perthes' disease.
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